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Abstract

Introduction.—Patients with a prior history of cancer (PHC) are at increased risk of second 

primary malignancy, of which lung cancer is the most common. We compared the performance 

metrics of positive screening rates and cancer detection rates among those with versus without 

PHC.

Methods.—We conducted a secondary analysis of 26,366 National Lung Screening Trial 

participants screened with LDCT between August 2002 and September 2007. We examined 

absolute rates and age-adjusted relative risks (RRs) of positive screening rates based on 

retrospective Lung-RADS application, invasive diagnostic procedure rate, complication rate, and 

cancer detection rate in those with versus without PHC using a binary logistic regression model 

using Firth’s penalized likelihood. We also compared histology, stage, and treatment in those with 

versus without PHC.
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Results.—4.1% (n=1,071) of patients had PHC. Age-adjusted rates of positive findings were 

similar in those with versus without PHC (Baseline: PHC=13.7% versus no PHC=13.3%, RR 

(95%CI)=1.04 (0.88-1.24); Subsequent: PHC=5.6% versus no PHC=5.5%, RR (95%CI)=1.02 

(0.84-1.23)). Age-adjusted cancer detection rates were higher in those with versus without PHC on 

baseline (PHC=1.9% versus no PHC=0.8%, RR (95%CI)=2.51 (1.67-3.81)) but not on subsequent 

screenings (PHC=0.6% versus no PHC=0.4%, RR (95%CI)=1.37 (0.99-1.93)). There were no 

differences in cancer stage, histology, or treatment by PHC status.

Conclusions.—Patients with PHC may benefit from lung cancer screening, and with their 

providers, should be made aware of the possibility of higher cancer detection, invasive procedures, 

and complication rates on baseline lung cancer screening, but not on subsequent LDCT screening 

examinations.
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Introduction

Improved cancer care in the United States has resulted in a growing population of cancer 

survivors, with approximately 19 million in 2019 and over 22 million expected by 2030.1 

Cancer survivors have a 14% higher risk of developing a second primary malignancy (SPM).
2 In a population-based cohort of cancer survivors, 1 in 12 developed a SPM,3 with the most 

commonly diagnosed SPM being lung cancer, representing 18% of all SPM.3 The highest 

standardized incidence ratios (SIR) of observed-to-expected cases of lung cancer as a SPM 

have been reported in patients with prior smoking-related cancers, including lung (SIR 4.9), 

head and neck (H&N) (SIR 4.0), and bladder (SIR 1.97) cancer.4 Also, patients with prior 

hematologic malignancy or breast cancer treated with radiation have higher SIRs for SPM of 

lung cancer, 1.4 and 2.5 respectively.4

Early detection of lung cancer in high-risk individuals using low dose computed tomography 

(LDCT) versus chest radiography screening reduced lung cancer mortality by 20% in the 

National Lung Screening Trial (NLST).5 Annual lung cancer screening (LCS) is 

recommended in patients ages 55 to 80 years with a 30 pack-year smoking history who 

currently or formerly (quit ≥ 15 years) smoked,6 with no specific guidelines among those 

with a prior history of cancer (PHC). Extending LCS to individuals with PHC after 4 years 

of surveillance without recurrence has been recommended by some organizations.7

While the lung cancer detection rate (CDR) in patients with PHC may be higher due to 

increased risk, the clinical heterogeneity of patients with PHC, including variability in the 

type of prior cancer, underlying comorbidities, and prior cancer treatments, may impact 

positive screening rates, diagnostic and invasive procedures rates, and complication rates. 

Extending LCS to individuals with a PHC is complicated because the benefit of LCS in this 

group of patients is unknown and the risk for developing lung cancer must be balanced 

against potential complications related to work-up of abnormal findings, the diagnosis, and 

treatment of lung cancer, as well as recurrence or dying from the prior cancer.8 

Approximately 4.1% of participants enrolled in the NLST had a PHC.9 We sought to 
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compare the outcome of annual LCS with LDCT among those with PHC and those without 

PHC and to evaluate differences in positive screening rates, CDR, downstream procedures, 

complications, cancer characteristics and treatment.

Materials and Methods

Study Population and Data Source

We used publicly available NLST data,9 details of which have been described elsewhere.10 

Briefly, the NLST enrolled individuals ages 55-74 years free of lung cancer symptoms with 

a 30 pack-year or greater smoking history, currently smoking, or who used to smoke (quit 

≥15 years before enrollment). NLST participants were randomized to either three annual 

LDCTs or chest radiographs which occurred from August 2002 through September 2007.5 

Median follow-up duration was 6.5 years. For the current study, all participants who 

underwent at least one LDCT were included.

Main Exposure – Personal History of Cancer

Participants were categorized as having a PHC if they self-reported yes to having ever been 

diagnosed with any of the following cancer types before randomization: bladder, breast, 

cervical, colorectal, esophageal, renal, H&N, lung, pancreas, gastric, and thyroid. While 

patients with a prior history of lung cancer were intended to be excluded from the NLST, 20 

patients with prior lung cancer were enrolled. Prior history of prostate cancer was not asked. 

Patients with a PHC reported the age at prior cancer diagnosis and this information was used 

to calculate the number of years between prior cancer diagnosis and the first LDCT 

screening exam. Among participants reporting more than one prior cancer, earliest cancer 

occurrence was used. While the NLST documentation states that patients diagnosed with or 

treated for any cancer other than nonmelanoma skin cancer or carcinoma in situ (with the 

exception of transitional cell carcinoma in situ or bladder carcinoma in situ) in the 5 years 

prior to eligibility assessment were excluded, the NLST dataset included 134 patients with 

PHC diagnosed up to 5 years before the first LDCT lung cancer screening exam. Since 

individuals with a past history of prostate cancer were not documented and individuals with 

lung cancer were intended to be excluded, the cohort of patients with a PHC in the NLST 

favors sampling of women over men.

Participant Characteristics

Participant characteristics included age at time of randomization, race, ethnicity, gender, 

body mass index (BMI), highest educational level, marital status, first-degree family history 

of lung cancer, smoking status (current versus former), pack-years, and comorbid conditions 

ascertained at enrollment through participant completion of a questionnaire. Conditions 

included adult-diagnosed asthma, asbestosis, bronchiectasis, chronic bronchitis, chronic 

obstructive pulmonary disease (COPD), diabetes, emphysema, pulmonary fibrosis, heart 

disease or heart attack, hypertension, pneumonia, or tuberculosis.

Outcomes and Measures

Each participant could contribute up to three LDCT screening exams. Since Lung CT 

Screening Reporting & Data System (Lung-RADS) was developed after the NLST, we 
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retrospectively applied Lung-RADS v1.0 assessments to the LDCT screening exams.11 

Screening exams with Lung-RADS of 1 (negative) or 2 (benign appearance) were classified 

as negative and those with Lung-RADS of 3 (probably benign) or 4 (suspicious) were 

classified as positive.11 Participants with at least one follow-up procedure in the 365 days 

following a Lung-RADS positive screening exam, were classified as having diagnostic 

work-up (eTable 1). In participants with invasive procedures linked to a Lung-RADS 

positive screening examination, complications were assessed and categorized based on 

severity into major, intermediate, and minor.12 We do not include follow-up among patients 

with negative Lung-RADS so that our findings are directly translatable to current LCS 

clinical care which is based on Lung-RADS.

Lung cancers diagnosed in the 365 days after the screening exam were included. Positive 

screening rates and CDRs were calculated per 100 screening examinations performed. CDR 

was calculated as the number of true-positive exams within one year of the screening LDCT 

divided by the total number of screening exams per 100. Lung cancer stage was evaluated 

using the American Joint Committee on Cancer staging system version 6, (version at the 

time of NLST), and collapsed into early (stage I and II) and late (stage III and IV).13 

Histology was categorized into non-small cell lung cancer (NSCLC) with subtypes of 

bronchioloalveolar carcinoma (terminology used at the time of the NLST), adenocarcinoma, 

squamous cell, large cell, and other NSCLC; small cell lung cancer (SCLC), carcinoid, and 

unknown. Receipt of lung cancer treatments included surgery, radiation, chemotherapy, 

other, and none.

Statistical Analysis

Sociodemographic and clinical characteristics of NLST LDCT participants with and without 

a PHC were compared using t-tests, chi-square, Cochran-Armitage, Wilcoxon, and Kruskal-

Wallis tests, where appropriate. The 5-year risk of lung cancer diagnosis and 5-year risk of 

lung cancer death per 1,000 people was calculated using the Lung Cancer Risk Models for 

Screenings risk calculator, which is based on the following covariates: age, education, 

gender, race and ethnicity, BMI, years smoked, cigarettes per day, years quit, family history 

of lung cancer, prior history of lung cancer, and comorbidities.14,15 Since the risk calculator 

requires complete covariate information, for participants with missing covariate information 

the risk estimates were based on 10 samples imputed using Markov Chain Monte Carlo 

(MCMC) and a maximum of 1,000 iterations, with the risk score taken as the median of the 

estimates from the 10 imputed samples. Missing race, ethnicity, education, and marital status 

covariate information did not exceed 2% for any of the covariates. We compared risk of lung 

cancer diagnosis and death between patients with and without PHC using a Kruskal-Wallis 

test.

Incidence rates (IR) of the prior cancer type were calculated. For participants with PHC, the 

time between the first LDCT screening exam and the participant’s reported age at prior 

cancer diagnoses was used to determine the person-years contribution. For participants with 

no PHC, age at randomization represented person-years at risk and was included in the 

denominator. For participants reporting more than one prior cancer the youngest reported 

age was used. The unadjusted and age-adjusted positive screening rates, invasive procedure 
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rates, complication rates, and CDRs among those with versus without a PHC were estimated 

using a binary logistic regression model using Firth’s penalized likelihood. Odds ratio 

estimates from the logistic regression models were used to estimate relative risks. The screen 

was the unit of analysis and models were adjusted for age. Cancer characteristics and 

treatment in those with and without a PHC were compared with chi-square tests.

Risk of lung cancer diagnosis and risk of lung cancer death analyses were conducted in R 

Studio version 1.2.5033 using the lcrisks package for Lung Cancer Risk Models for 

Screening.16,17 All other analyses were conducted using SAS version 9.4.

Results

Overall, 26,366 individuals with at least one LDCT were studied: 4.1% (n=1,071) had PHC 

and 95.9% (n=25,295) had no PHC (Table 1). Compared to those with no PHC, NLST 

participants with documented PHC were older, more likely to be female, more likely to be 

underweight or normal weight, more likely to have an educational level of high school 

education or less, and less likely to be married. NLST participants with documented PHC 

were more likely to have adult-diagnosed asthma, chronic bronchitis, COPD, emphysema, 

hypertension, and pneumonia than those with no PHC. Risk of lung cancer diagnosis and 

death was significantly higher for NLST participants with a PHC, compared to participants 

without a PHC.

The incidence rate of any prior cancer per 100,000 person-years was 121.3/100,000 person-

years for females and 30.2/100,000 person-years for males. The lower cancer incidence rate 

in men may be explained by the fact that a prior history of prostate cancer was not asked, 

and direct comparisons of total cancer numbers between men and women cannot be made 

(Table 2). For females, incidence rates per 100,000 person-years were highest for prior 

breast cancer (53.0/100,000 person-years) and cervical cancer (55.7/100,000 person-years). 

In males, incidence rates per 100,000 person-years were highest for prior bladder cancer 

(10.1/100,000 person-years), colorectal cancer (7.2/100,000 person-years), and H&N cancer 

(6.9/100,000 person-years). The time between prior cancer diagnosis and the first LCS 

LDCT differed for females with cervical cancer versus females with other non-cervical 

cancer types and males (Figure 1). The median time to diagnosis for males was 9 years 

(IQR=6-13), for females with breast cancer was 10 years (IQR=7-15), for females with non-

breast or non-cervical cancer was 10 years (IQR=6-20.5), and for females with cervical 

cancer was 28 years (IQR=20-33). Nearly 23.9% (n=69/289) of men and 8.3% (n=65/782) 

of women underwent LDCT LCS within 5 years of their prior cancer diagnosis.

Retrospective application of Lung-RADS to the NLST LDCT cohort resulted in similar age-

adjusted positive screening rates for baseline and subsequent LDCT screening exams by 

PHC status (Baseline: 13.7% in PHC versus 13.3% in no PHC, RR=1.04, 95%CI: 0.88-1.24; 

Subsequent: 5.6% PHC versus 5.5% no PHC, RR=1.02, 95%CI: 0.84-1.23) (Table 3). The 

age-adjusted invasive procedure rate was higher in those with versus without PHC on 

baseline (3.4% versus 1.8%, respectively; RR=1.98, 95%CI: 1.44-2.74) but not on 

subsequent screening rounds (1.3% versus 1.1%, respectively; RR=1.24, 95%CI: 0.86-1.79). 

Similarly, the age-adjusted complication rate was higher for those with versus without PHC 
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on baseline with no difference on subsequent screenings. The age-adjusted CDR was higher 

among those with versus without PHC on baseline (1.9% versus 0.8%, respectively; 

RR=2.51, 95%CI: 1.67-3.81) and was similar on subsequent screening rounds.

A total of 550 lung cancers were diagnosed in the one-year after a Lung-RADS positive 

LDCT (Table 4). Of these, 40 had a PHC, and 510 had no PHC. In both groups, the majority 

of lung cancers were adenocarcinoma with no differences in histology among those with 

versus without PHC. Early-stage lung cancers accounted for 62.5% of those with PHC and 

67.8% of those with no PHC. Over 90% of participants with early-stage lung cancer 

underwent surgery, which was similar by PHC status. Among participants with late-stage 

disease, no treatment differences by PHC were observed.

Discussion

In this retrospective analysis of LCS performance in NLST participants, our results highlight 

similar rates of positive screening LDCT but higher rates of cancer detection, invasive 

procedures, and complications in those with versus without PHC at baseline screening. 

Since individuals with PHC had higher 5-year risk of developing lung cancer at the time of 

enrollment in the compared sample with versus without PHC, we expected both the rate of 

positive LDCT and cancer detection to be higher at the baseline screening examination. 

While this was the case for cancer detection, the positive LDCT rates did not differ.

Several small studies have reported on LCS in patients with PHC. In a single-institution 

study, initial evaluation of 139 patients with PHC (43% breast, 19% H&N, and 12% lung) 

with retrospective application of Lung-RADS criteria resulted in positive screening rates of 

16% and 13% on baseline and subsequent exams, respectively.18 Expansion of this single-

institution study to 543 patients with PHC who underwent LCS reported positive screening 

rates of 22% at baseline and 9-22% on subsequent screens,19 which are higher than those we 

report (13.7% on baseline and 5.6% on subsequent). The unadjusted CDR on baseline 

screenings among the 543 patients with PHC from the O’Dwyer study was 3.9% compared 

with 2.3% in our analysis of the NLST data. These differences in rates of positive LDCT and 

baseline cancer detection may be attributed to differences in the underlying characteristics of 

the populations being screened or differences in evaluation of LDCT images. Larger studies 

from diverse populations of patients with PHC are needed. Specifically, patients with PHC 

who have an increased risk of developing lung cancer (prior smoking-related lung, H&N, 

and bladder cancer) may appropriately have higher positive screening rates because more 

lung cancers are detected. In the NLST, the most common types of prior cancers for women 

were breast and cervical while for men, since a history of prostate cancer was not obtained, 

the most common were bladder, colorectal, and H&N. In a single-institution study of 543 

patients, the most common types of prior cancers included 38% breast, 19% H&N, 16% 

lung, and 12% prostate.19 The likelihood of developing lung cancer after a prior malignancy 

likely varies based on the type of prior cancer and if the prior malignancy is smoking-

related.

We found that compared to patients with no PHC, patients with PHC had higher rates of 

invasive procedures and complications on baseline but not subsequent screens. A plausible 
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explanation for the higher rates of invasive procedures in patients with PHC may be a 

heightened concern for the possibility of cancer, not only for a second primary lung cancer 

but also for a metastatic lesion from a prior cancer. We also found individuals with PHC had 

a higher mean number of comorbidities and were more likely to have chronic bronchitis, 

COPD, and emphysema; another possible explanation for increased rates of invasive 

procedures. A study reporting patient outcomes following LDCT in the NLST found that 

patients with COPD were more likely to undergo invasive procedures and to have serious 

complications following procedures.20

LCS in individuals with PHC is complicated by the fact that cancer survivors represent a 

heterogeneous group of individuals with variability in underlying comorbidities (for 

example, patients with bladder cancer may be older and have more comorbidities than 

patients with prior breast cancer), prior cancer treatments, and experiences that may 

influence the patients’ ability to undergo treatment for a SPM which may confound the 

improved survival benefits of LCS. While patient age and smoking history form the 

cornerstones of LCS eligibility criteria, incorporating additional lung cancer risk factors 

such as PHC may tilt the benefit to harm ratio for some high-risk populations.21 Moreover, 

consideration of the type of prior cancer and prior cancer treatment warrants additional 

evaluation. Significant comorbidities may impact the benefit from screening, particularly in 

those who are at increased risk of death from competing respiratory and cardiovascular 

causes, and who may be at higher risk of complications from diagnostic procedures and may 

be unable to undergo curative treatment.22

Studies reporting on the impact of PHC on lung cancer outcomes have yielded conflicting 

results. An early study of 2,991 patients with resected stage I NSCLC showed that in 192 

patients with PHC, lung cancer survival was worse (HR 1.44, 95%CI: 1.16-1.78).23 On the 

other hand, several studies have determined that a PHC does not adversely impact survival in 

early, locally advanced, or advanced-stage lung cancer.24,25 A retrospective study of 821,323 

patients diagnosed with NSCLC between 2004–2014 evaluated the impact of PHC (found in 

179,517; 21.9%) on lung cancer outcomes and found that PHC had a variable impact with 

decreased survival in patients with stage I NSCLC who had undergone surgery (HR 1.28, 

95%CI: 1.25-1.30, p<0.001) and better survival in patients with PHC and advanced NSCLC.
26 We found that NLST participants with and without PHC who were diagnosed with lung 

cancer had similar distribution of disease stage, tumor histology, and treatment for both early 

and late-stage lung cancer. There is a need to generate more evidence in this area. A future 

international collaborative study on lung cancer screening among those with a PHC should 

focus on collecting harmonized, detailed data on previous cancer type, histology, stage, 

treatment and response to evaluate the risk and benefits and inform screening in this 

population.

While a strength of our study is that it represents the largest examination of LCS in patients 

with versus without PHC, there are several limitations. The number of NLST participants 

with PHC was relatively small, which meant it was not feasible to examine specific types of 

prior cancer separately. Since Lung-RADS was developed after the publication of the NLST 

results, we retrospectively applied the Lung-RADS criteria to evaluate the NLST results in a 

setting more similar to how LCS is being conducted in clinical practice. Use of Lung-RADS 
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may differ from the retrospective application used in this study. In addition, NLST 

participants were healthier than the general population eligible for LCS so these findings 

may not be generalizable to real-world settings.27

Conclusions

In conclusion, the rates of positive LCS in NLST participants with versus without a PHC 

were similar. However, cancer detection, invasive procedure and complication rates were 

higher on baseline screening examinations in those with PHC; which may be due to 

underlying comorbidities, prior cancer treatments, and heightened concern for recurrence of 

prior cancer. Our findings suggest that PHC should not be an impediment to LCS in those 

individuals who are at high risk for lung cancer but are currently healthy enough to 

potentially benefit from screening. Awareness of the possibility of higher lung cancer 

detection, invasive procedures, and complication rates on baseline LDCT, but not on 

subsequent screening in individuals with PHC, is important to guide patient selection and 

risk-stratification to optimize LCS. To better understand the impact of LCS in cancer 

survivors at increased risk for developing lung cancer, ongoing research should consider 

exploring how prior cancer experiences and comorbidities may influence LCS outcomes.

Supplementary Material
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Figure 1. 
Time in years from prior cancer diagnosis to first low dose computed tomography screening 

exam by gender and female specific cancer type, NLST
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Table 1.

Demographic and clinical characteristics of NLST participants who underwent low dose computed 

tomography by prior history of cancer (PHC) status

Characteristic All
N=26,366

PHC
N=1,071

No PHC
N=25,295 p-value 

a

Age, years

Median (IQR) 60 (57-65) 62 (58-66) 60 (57-65) <.001

Gender, No. (%)

Male 15,583 (59.1) 289 (27.0) 15,294 (60.5) <.001

Female 10,783 (40.9) 782 (73.0) 10,001 (39.5)

Race, No. (%)

White 24,045 (91.2) 1,007 (94.0) 23,038 (91.1) 0.12

Black 1,171 (4.4) 36 (3.4) 1,135 (4.5)

Asian 547 (2.1) 14 (1.3) 533 (2.1)

American Indian/Alaska Native 90 (0.3) 2 (0.2) 88 (0.4)

Native Hawaiian/Pacific Islander 86 (0.3) 3 (0.3) 83 (0.3)

More than one race 326 (1.2) 8 (0.8) 318 (1.3)

Missing 100 (0.4) 1 (0.1) 100 (0.4)

Ethnicity, No. (%)

Hispanic or Latino 466 (1.8) 16 (1.5) 450 (1.8) 0.58

Non-Hispanic nor Latino 25,793 (97.8) 1,052 (98.2) 24,741 (97.8)

Missing 107 (0.4) 3 (0.3) 104 (0.4)

BMI, No. (%)

Underweight 226 (0.9) 12 (1.1) 214 (0.9) 0.004

Normal 7,427 (28.2) 354 (33.1) 7,073 (28.0)

Overweight 11,146 (42.3) 413 (38.6) 10,733 (42.4)

Obese 7,475 (28.4) 289 (27.0) 7,186 (28.4)

Missing 92 (0.4) 3 (0.3) 89 (0.4)

Median (IQR) 27 (24-31) 26 (24-30) 27 (24-31)

Educational Level, No. (%)

≤8th grade 358 (1.4) 13 (1.2) 345 (1.4) <0.001

9-11th grade 1,258 (4.8) 65 (6.1) 1,193 (4.7)

HS / GED 6,199 (23.5) 279 (26.1) 5,920 (23.4)

Post HS training 3,699 (14.0) 147 (13.7) 3,552 (14.0)

Assoc. degree/some college 6,127 (23.2) 268 (25.0) 5,859 (23.2)

Bachelor’s degree 4,455 (16.9) 157 (14.7) 4,298 (17.0)

Graduate school 3,737 (14.2) 121 (11.3) 3,616 (14.3)

Missing 533 (2.0) 21 (2.0) 512 (2.0)

Marital Status, No. (%)

Married or living as married 17,652 (66.9) 586 (54.7) 17,066 (67.5) <.001

Divorced 5,107 (19.4) 263 (24.6) 4,844 (19.2)

Widowed 1,961 (7.4) 144 (13.5) 1,817 (7.2)
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Characteristic All
N=26,366

PHC
N=1,071

No PHC
N=25,295 p-value 

a

Separated 334 (1.3) 16 (1.5) 318 (1.3)

Never married 1,236 (4.7) 62 (5.8) 1,174 (4.6)

Missing 76 (0.3) 0 76 (0.3)

Family History of Lung Cancer, 
b
 No. (%)

Yes 5,760 (21.8) 232 (21.7) 5,528 (21.9) 0.97

No 20, 606 (78.2) 839 (78.3) 19,767 (78.2)

Smoking Status, No. (%)

Former 13,686 (51.9) 578 (54.0) 13,108 (51.8) 0.18

Current 12,680 (48.1) 493 (46.0) 12,187 (48.2)

Pack-years

Median (IQR) 48 (39-66) 49 (40-66) 48 (39-66) 0.80

Comorbidities, 
c
 No. (%)

Median No. comorbidities (IQR) 1 (0-2) 1 (0-2) 1 (0-2) <.001

Asthma (adult) 1,630 (6.2) 104 (9.7) 1,526 (6.0) <.001

Asbestosis 274 (1.0) 9 (0.8) 265 (1.1) 0.50

Bronchiectasis 844 (3.2) 35 (3.3) 809 (3.2) 0.94

COPD 4,602 (17.5) 258 (24.1) 4,344 (17.2) <.001

Diabetes 2,555 (9.7) 106 (9.9) 2,449 (9.7) 0.76

Fibrosis 69 (0.3) 4 (0.4) 65 (0.3) 0.48

Heart disease or heart attack 3,410 (12.9) 152 (14.2) 3,258 (12.9) 0.11

Hypertension 9,268 (35.2) 407 (38.0) 8,861 (35.0) 0.04

Pneumonia 5,863 (22.2) 324 (30.3) 5,539 (21.9) <.001

Tuberculosis 276 (1.1) 13 (1.2) 263 (1.0) 0.61

Risk of lung cancer diagnosis (5-year risk per 1,000) 
d

Median (IQR) 11.7 (7.5-19.4) 13.3 (8.4-21.7) 11.7 (7.5-19.3) <.001

Risk of lung cancer death (5-year risk per 1,000) 
e

Median (IQR) 6.2 (3.7-10.9) 6.8 (4.1-12.3) 6.2 (3.7-10.9) <.001

a
Chi-square, Cochran-Armitage, Wilcoxon, and Kruskal-Wallis test statistics for differences by PHC status where appropriate, missing values not 

included.

b
Family history includes mother, father, brother, sister or biological child with a lung cancer diagnosis.

c
For comorbidities, number shown represents those who reported yes ever diagnosed prior to trial. COPD includes chronic bronchitis, COPD, and 

Emphysema; # comorbidities: a count of specific co-morbid conditions reported as ever diagnosed prior to trial: Asthma (adult), Asbestosis, 
Bronchiectasis, Chronic bronchitis, COPD, Diabetes, Emphysema, Fibrosis of the lung, Heart disease or heart attack, Hypertension, Pneumonia, 
Tuberculosis.

d
Among 1,000 people in the US with this risk-factor profile, this is the number who will be diagnosed with lung cancer if they do not attend 

screening (LCRAT). Based on taking the median of 10 imputed samples for those with missing covariate information.

e
Among 1,000 people in the US with this risk-factor profile, this is the number who will die from lung cancer if they do not attend screening.
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Table 2.

Type of prior cancer and incidence rates among NLST participants with a prior history of cancer undergoing 

low dose computed tomography, stratified by gender

Overall Female Male

Type of Prior
Cancer N

Incidence rate
per 100,000

person-years
N

Incidence rate
per 100,000

person-years
N

Incidence rate
per 100,000

person-years

All 1,071 66.9 782 121.3 289 30.2 
c

Bladder 
a 119 7.4 22 3.4 97 10.1

Breast 346 21.6 342 53.0 4 0.4

Cervical 359 55.7 359 55.7 n/a n/a

Colorectal 108 6.7 39 6.0 69 7.2

Esophageal 12 0.8 3 0.5 9 0.9

Head and Neck 
b 79 4.9 13 2.0 66 6.9

Kidney 35 2.2 9 1.4 26 2.7

Lung 10 0.6 1 0.2 9 0.9

Pancreas 4 0.2 0 - 4 0.4

Stomach 11 0.7 3 0.5 8 0.8

Thyroid 34 2.1 19 2.9 15 1.6

a
Bladder includes transitional cell

b
Head and neck cancers include oral, larynx, nasal, pharynx (n=1 have both larynx and oral, counted once)

c
A history of prostate cancer was not obtained which may explain the lower cancer incidence rate in men.
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Table 3.

Unadjusted and adjusted rates and relative risks of positive screening rates, invasive procedures, 

complications, and cancer detection by screening round, NLST

Baseline Screening Subsequent Screening

PHC
Rate/100
(95% CI)

No PHC
Rate/100
(95% CI)

Relative
Risk

(95% CI)

PHC
Rate/100
(95% CI)

No PHC
Rate/100
(95% CI)

Relative
Risk

(95% CI)

Unadjusted Rates

Lung-RADS Positive 
a 14.9

(12.9-17.1)
13.5

(13.1-14.0)
1.12

(0.94-1.33)
6.0

(5.0-7.1)
5.6

(5.4-5.8)
1.07

(0.88-1.29)

Invasive Procedure 
b 3.9

(2.9-5.3)
1.9

(1.7-2.0)
2.17

(1.58-2.99)
1.5

(1.1-2.2)
1.2

(1.1-1.3)
1.34

(0.93-1.95)

Complication 
c 1.4

(0.9-2.3)
0.6

(0.5-0.7)
2.54

(1.50-4.30)
0.5

(0.2-0.9)
0.6

(0.5-0.6)
0.87

(0.46-1.67)

Cancer Detection 
d 2.3

(1.6-3.4)
0.8

(0.7-1.0)
2.85

(1.88-4.32)
0.6

(0.5-0.9)
0.4

(0.4-0.5)
1.52

(1.13-2.10)

Age Adjusted Rates

Lung-RADS Positive 
a 13.7

(11.9-15.8)
13.3

(12.8-13.7)
1.04

(0.88-1.24)
5.6

(4.7-6.7)
5.5

(5.3-5.8)
1.02

(0.84-1.23)

Invasive Procedure 
b 3.4

(2.5-4.6)
1.8

(1.6-1.9)
1.98

(1.44-2.74)
1.3

(0.9-1.9)
1.1

(1.0-1.2)
1.24

(0.86-1.79)

Complication 
c 1.1

(0.6-1.8)
0.5

(0.4-0.6)
2.21

(1.30-3.76)
0.4

(0.2-0.7)
0.5

(0.45-0.6)
0.78

(0.41-1.50)

Cancer Detection 
d 1.9

(1.2-2.8)
0.8

(0.7-0.9)
2.51

(1.67-3.81)
0.6

(0.4-0.8)
0.4

(0.4-0.5)
1.37

(0.99-1.93)

a
The number of participants with a positive lung screening exam based on Lung-RADS of 3, 4A, 4B, or 4X per 100 screening examinations.

b
Invasive procedure rate calculated as the number of participants with an invasive procedure per 100 screening examinations.

c
Complication rate calculated as the number of participants with a complication from work-up per 100 screening examinations.

d
Cancer detection rate calculated as the number of true-positive exams within one-year of the screening LDCT per 100 screening examinations.
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Table 4.

Cancer characteristics and treatments, NLST

PHC
No. (%)

No PHC
No. (%) p-value

a

Lung cancers diagnosed within 1-year of positive LDCT screening, No. 40 510 n/a

Histology, No. (%)

  All non-small cell lung cancer (NSCLC) 36 (90.0) 462 (90.6) 0.44

  Bronchioloalveolar carcinoma (BAC) 2 (5.0) 12 (2.4)

  Adenocarcinoma 20 (50.0) 260 (51.0)

  Squamous cell 5 (12.5) 119 (23.3)

  Large cell 3 (7.5) 30 (5.9)

  Other NSCLC 6 (15.0) 41 (8.0)

  Small cell lung cancer 3 (7.5) 38 (7.5)

  Carcinoid 0 (0) 6 (1.2)

  Unknown 1 (2.5) 4 (0.8)

Lung Cancer Stage, No. (%)

  Early 25 (62.5) 346 (67.8) 0.43

  Late 15 (37.5) 153 (30.0)

  Not staged 
b 0 (0) 11 (2.2)

Treatment by Stage

  Early Stage, No. (%) N=25 N=346

  Any surgery 23 (92.0) 329 (95.1) 0.17

  Radiation only 1 (4.0) 2 (0.6)

  Radiation and chemotherapy 0 (0) 5 (1.5)

  Other
c 1 (4.0) 3 (0.9)

  None 0 (0) 7 (2.0)

  Late Stage, No. (%) N=15 N=153

  Any surgery 6 (40.0) 53 (34.6) 0.85

  Chemotherapy only 3 (20.0) 30 (19.6)

  Radiation and chemotherapy 5 (33.3) 50 (32.7)

  Other
d 1 (6.7) 8 (5.2)

  None 0 (0) 12 (7.8)

a
Chi-square test statistic for differences by PHC status

b
Non-staged includes occult carcinoma, carcinoid, and those with missing or unavailable TNM

c
Other includes immunotherapy, radiofrequency ablation, brachytherapy, and all other treatments

d
In addition to ‘other’ this group includes those with radiation + chemotherapy + other and those with radiation only
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